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of the product and assessing its nutritive value as a substitute for rice in the diet of children. The manufacture of similar products, based on a blend of wheat flour and potato starch has been reported from Japan (Dodson, 1954). Subrahmanyan, Bains, Swaminathan & Bhatia (1954-5) reported that apoorvegetarian diet based on tapioca macaroni prepared by the method of Subrahmanyan et al. (1954) promoted significantly higher rates of growth in albino rats than a similar diet based on raw milled rice. The present paper deals with studies on the effect of replacing rice in a poor vegetarian diet by tapioca macaroni on the growth, general health and nutritional status of schoolchildren.
EXPERIMENTAL
Rice-shaped tapioca macaroni was prepared on a pilot-plant scale from a blend of tapioca flour (60 parts), low-fat groundnut flour (15 parts), and wheat semolina (25 parts), by the process described earlier (Subrahmanyan e f al. 1954 ).
Chemical composition. The composition of uncooked tapioca macaroni as compared with that of raw milled rice is given in Table I Cooking of tapioca macaroni. Tapioca macaroni can be cooked in the same way as rice. The time required for cooking, however, is only 6-7 min as compared with 20-25 min required for cooking natural rice. The method of cooking used in the feeding experiments was: 8 lb. tapioca macaroni were added to 4 gal. boiling water. The mixture was boiled for 6-7 min with occasional stirring. The excess gruel was drained off through a sieve. The cooked macaroni as well as the gruel were given to the subjects along with the rest of the diet. Raw milled rice was cooked (for about 20 min) in the above manner to the proper consistency and both the rice gruel and the cooked rice were consumed by the children. was selected for the investigation. All the girls below 12 years were examined clinically.
Subjects
Thirty-two girls aged between 4 and I I years and free from diseases likely to interfere with the experiment were selected as experimental subjects. All the children were treated for worms by the administration of santonin 3 weeks before the beginning of the experiment.
Physical measurements, assessment of nutritional status and selection of subjects. Height, weight, nutritional status, red blood cell count and haemoglobin content of the blood of the subjects were recorded. Height was measured to the nearest & in. and weight to the nearest lb. Nutritional status was assessed according to the score-card worked out by the Indian Council of Medical Research: Nutrition Advisory Committee (1948).
Haemoglobin was determined by the acid-haematin method with a Sahli-Hellige haemometer (Hepler, 1950) and the red blood cell count was made by standard methods with Neubauer's haemocytometer. On the basis of the initial height, weight and nutritional status, the children were paired and the members of each pair were allotted at random to one of two groups of sixteen, one receiving tapioca macaroni and the other rice.
Composition of experimental diets and feeding of children. A diet survey was conducted according to the procedure described in an earlier paper (Reddy, Doraiswamy, Sankaran, Swaminathan & Subrahmanyan, 1954) . The pattern of the diets taken by the two groups is given in Table 2 . The nutritive value of the diets, calculated from Table 3 and compared with the dietary requirements of children of similar age groups suggested by the Indian Council of Medical Research: Nutrition Advisory Committee (1944). The subjects were fed three times a day. The pattern of breakfast, lunch and dinner was similar to that described by Reddy et al. (1954) . All the children relished 3 56
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the tapioca-macaroni preparations. None complained of any digestive trouble during the experimental period. The experiment was begun in June 1957 and lasted for 6 months, at the end of which the height, weight, nutritional status, red blood cell count and haemoglobin content were again assessed. Table 4 shows the initial and final values for the different measurements. It will be seen that at the beginning of the experiment the two groups of subjects were closely similar. For the purpose of statistical analysis the increase in the various measurements during the experimental period was obtained for each subject: from these measurements the mean increase was obtained for each group. The differences in the mean increase between the two groups were tested by the t test appropriate for paired comparisons. The results of the statistical analysis are also presented in Table 4 . It will be seen that the mean increase in height in the two groups was almost the same. The increase in weight in the experimental group was slightly greater than that observed https:/www.cambridge.org/core/terms. https://doi.org/10.1079/BJN19580049
RESULTS
Vol. I 2 in the control group, the difference, however, was not significant. A small but significant difference in favour of the tapioca-macaroni group was noted in the increase in the haemoglobin content. It so happened that the control group had a distinctly higher initial haemoglobin content than the experimental group. The results given in Table 5 indicate that improvement in nutritional status may have occurred more often in the group given tapioca macaroni than in that given the rice diet. 
Tapioca macaroni and rice diets for children

DISCUSSION
Our investigation has shown that ( I ) tapioca macaroni was acceptable as a substitute for rice to children who were habitual rice-eaters, and (2) consumption of tapioca macaroni in place of rice over a period of 6 months did not cause any change in the growth of the children. Large-scale consumer acceptability trials conducted by workers in this Institute have shown that food preparations from tapioca macaroni are highly acceptable to rice-eaters in South India. I t will thus be seen that tapioca macaroni offers great scope for making up the rice shortage in Asian countries. The main advantages of its use are ( I ) tapioca, which forms the main ingredient, yields about two or three times as many calories/acre as cereal crops; (2) groundnut meal used as a source of protein is plentiful in India at a low cost as a by-product of the oil industry; and (3) the cost of the finished product is expected to be less than that 
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(60 parts), low-fat groundnut flour (IS parts) and wheat semolina (25 parts) on the growth, general health and nutritional status of children. 2. The children were paired according to initial height and weight and the members of each pair allotted at random to the rice and tapioca-macaroni groups.
3. Values for weight, height, nutritional status, haemoglobin level and red blood cell count were obtained at the beginning and end of the experiment for the subjects in the control and experimental groups.
4.
There was no significant difference in the increase in weight, height, and red-cell count between the two groups.
5. Seven children in the tapioca-macaroni group improved in nutritional status as compared with three children in the rice group. Further, two children in the rice group showed deterioration in the nutritional status, but none in the tapioca-macaroni group showed any deterioration.
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